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naSromis zogadi daxasiaTeba 
 
Temis aqtualoba. telesakomunikacio teqnologiebis srulyofaSi 
bolo periodSi aSkarad SeiniSneba mniSvnelovani evoluciuri 
cvlilebebi, ris gamoc Tanamedrove epoqas xSirad da sruliad 
samarTlianadac uwodeben kompiuteruli sistemisa da qselebis 
Tavbrudamxvevi ganviTarebis epoqas.  sazogadoebrivi cxovrebis 
dRevandel pirobebSi Zalze SesamCnevad, Tamamad SeiZleba iTqvas TiTqmis 
yovel dRe, izrdeba qselSi CarTuli muSa sadgurebis (ZiriTadad 
personaluri kompiuterebis) da maTi meSveobiT qseluri servisebis 
momxmarebelTa saerTo raodenoba. cxadia, momxmarebelTa ricxvis aseTi 
ganuwyveteli zrda Tavis mxriv iwvevs qselis arxebSi gadasacemi 
sainformacio nakadebis intensiobis mkveTr cvlilebebs, kerZod, mis 
amaRlebas, rasac qselis muSaobis pikuri drois momentebSi Tan sdevs 
paketebis mimReb-gadamcem rgolebSi Warbi datvirTvebis warmoqmna. 
SetyobinebaTa paketebis eleqtronuli transportirebisas aseT dros 
qseluri gaerTianebis satranzito-sakomutacio  sistemebis Sesasvlel da 
gamosasvlel interfeisebSi momxmareblebidan serverebisaken, an piriqiT, 
serverebidan momxmareblebisaken (klientebisaken) warmoiqmneba qselis 
arxebSi gadasacemi Warbi (xSirad araprognozirebadi) paketebis 
simravle, anu sxva sityvebiT rom vTqvaT, warmoiqmneba qselis muSaobis 
pikis saTebSi gadacemebisaTvis gankuTvnili aseTi paketebisagan Semdgari 
garkveuli sigrZis rigebi. es ukanaskneli ki warmoqmnis gadatvirTvis 
SemTxvevebs, rasac Tan sdevs qselis swrafqmedebis Seneleba, misi 
warmadobis mkveTri dacema. aseTi movlenebi SesamCnevad aqveiTebs qselis 
reaqcias (reagirebas) abonentebis mxridan gagzavnil sxvadasxva 
servisuli momsaxurebis ganacxadebze (klientebis moTxovnebze), rac 
ZiriTadad gamoixateba momxmarebelTa am moTxovnebze misaRebi pasuxebis 
dagvianebaSi. es ukanaskneli ki xSirad xdeba maTi ukmayofilobis mizezi. 
kompiuterul qselSi Warbi datvirTvebis warmoqmnas bolo 
periodSi damatebiT xels uwyobs, agreTve, qselTan urTierTobis 
sruliad axali servisis ganxorcielebis teqnikuri SesaZlebloba, rac 
gamoixateba imaSi, rom mravalmilionian mosaxleobas mobiluri 
telefonebiTac ki (bolo Taobis srulyofili mobiluri telefonebidan) 
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SeuZliaT mimarTon qselis masobrivi momsaxurebis sainformacio-
sacnobaro an komerciuli xasiaTis serverebs. raTqmaunda maTi xSiri 
aseTi mimarTvebic zemoTxsenebuli trafikis siWarbis gamo iwveven 
qselis swrafqmedebis SesamCnev Senelebas, rasac aucileblad mohyveba 
misi warmadobis mkveTri dacemac. aqedan gamomdinare kompiuteruli 
qselebisaTvis amJamad ufro mwvaved, vidre arasdros, dRis wesrigSi 
dgeba iseTi aqtualuri problemis gadaWris aucilebloba, rogoricaa 
sxvadasxva saxisa da daniSnulebis sainformacio nakadebis gadacemebis 
efeqturi marTva, e.i. maTSi arsebuli klient-serveruli saxis paketebis 
Seuferxebeli gadacema-miRebis warmoeba qselis mravalricxovan (aseve 
mravalmilionian) kvanZebs Soris, gansakuTrebiT ki misi satranzito 
daniSnulebis sakomutacio kvanZebis iseT globalur qselur 
gaerTianebaSi, rogoricaa interneti. sxva sityvebiT rom vTqvaT, metad 
aqtualuria hostis kompiuterebs Soris tranzitisas kvanZebis 
SemaerTebeli arxebiT momxmarebelTa kiTxva-pasuxebis Semcveli klient-
serveruli paketebis minimalur droSi gadaadgileba (gansakuTrebiT, 
rogorc aRvniSneT, qselis pikuri datvirTvis momentebSi) anu rac igivea, 
naklebi droiTi danaxarjebiT aseTi paketebis didi simravlis efeqturi 
eleqtronuli transportireba klientebisagan globaluri geografiuli 
manZilebiT daSorebul servisis mimwodebel serverebs Soris. es 
ukanaskneli ki (e.i. paketebis did manZilebze gadacema) pirvel rigSi 
saWiroebs qselebSi satranzito-sakomutacio problemebis ufro ukeT 
gadawyvetas, vidre es dRes-dReobiT xerxdeba. amis gamo swarmoebs 
paketebis dagroveba wyarodan mimRebamde satranzito kvanZebSi, anu 
rogorc xSirad vaxsenebT, Warbi paketebis (anu trafikis siWarbis) 
warmoqmna. aqedan gamomdinare problemebis dasaregulireblad 
mizanSewonilia damuSavdes axali meTodebiTa da mowyobilobebiT (Cvens 
naSromSi optoeleqtronuli saxis) aRWurvili aparaturul-programuli 
saSualeba, romelic warmodge-nil sadisertacio naSromSi xSirad 
moxseniebulia rogorc kompiuteruli trafikis siWarbis mareguli-
rebeli specanalizatori.  
mecnierebisa da teqnikis ganviTarebis Tanamedrove doneze 
miRweulia kompiuteruli aparaturul-programuli mowyobilobebis 
gafarToebuli funqcionaluri SesaZleblobebi. aseTi mowyobilobebi 
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rogorc Semadge-neli kvanZebi, gaerTiandeba aseTi saxis analizatorebSi. 
isini saSualebas mogvcemen kompiuterul qselebSi zemoTnaxsenebi 
maRali intensiobis sainformacio nakadebis efeqturi marTvis mizniT 
SemoTavazebuli da sakmaod dawvrilebiT gamokvleuli swrafqmedi 
optoeleqtronuli meTodebiT sruliad axleburad miudgeT Warbi 
paketebis komutaciis zogierTi problemis ufro optimalur gadawyvetas, 
vidre es xerxdeba dRevandeli maTi mdgomareobiT. 
amgvarad, winmdebare sadisertacio naSromSi kvlevisaTvis SerCeuli 
Tematika, romelic exeba qselis muSaobis pikis saaTebSi optikur-
boWkovan arxebSi warmoqmnili kompiuteruli Warbi trafikis 
regulirebis efeqturi meTodebisa da saSualebebis damuSavebas 
zemoTxsenebuli specdaniSnulebis analizatoris saxiT, Zalze aqtualu-
ria.  
naSromis mizani da kvlevis amocanebi. qselis mimReb-gadamcem 
rgolebSi arsebuli sakabelo sistemebis, signalebis gadamcemi da 
mimRebi mowyobilobebis, maT Soris satranzito daniSnulebis 
sakomutacio sistemebis teqnikur SesaZleblobebze da am 
SesaZleblobebis efeqtur gamoyenebaze didadaa damokidebuli mTliani 
qseluri struqturis gamarTuli muSaoba. kompiuteruli qselis 
efeqturobis mraval kriteriums Soris Zalze mniSvnelovania qselis 
arxebiT paketebis simravleebisagan Semdgari sainformacio nakadebis 
siCqareebis gazrda, raSic amJamad didi progresi SeiniSneba bolo 
periodSi maRalsiCqariani optikur-boWkovani teqnologiebis danergviT. 
igive SeiZleba iTqvas swrafqmedi da maRali warmadobis komutatorebisa 
da marSrutizatorebis Seqmnaze da maT intensiur gamoyenebaze. 
samwuxarod, miuxedavad yovelive amisa, zemoTxse-nebuli mizezebiT 
(sainformacio nakadebis ganuwyveteli zrdis pirobebSi) sakomutacio 
problemebis damakmayofilebeli doniT gadawyveta mTlianobaSi dRes-
dReobiT mainc ver xerxdeba. msgavsi problemebi gansakuTrebiT mwvaved 
igrZnoba sainformacio paketebis qselebis maqsimaluri datvirTvis dros, 
anu qselis muSaobisas pikuri droiTi momentebisaTvis. drois aseT 
monakveTebSi Zalze SesamCnevi xdeba kompiuteruli trafikis donis 
mkveTri cvalebadoba, rasac qselur literaturaSi xSirad uwodeben 
trafikis pulsaciebs. pulsaciebis warmoqmnis albaTobis gazrda, an 
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pulsirebuli trafikis realuri arseboba qselSi, uaryofiTad aisaxeba 
mTliani qseluri sistemis muSaobis efeqturobaze, pirvel rigSi ki 
klient-serveruli paketebis droul da saimedo miReba-gadacemebze.  
kompiuteruli qselis trafikis gantvirTvis problema (igive, 
zemoTnaxseneb termins Tu vixmarT, trafikis pulsaciebis CaxSoba, 
xSirad xmaroben aseve terminebs “gaTanabreba” an trafikis “dauToeba”) 
SesaZle-belia sakomutacio saqmianobis ukeT regulirebis gziT. es 
SesaZlebelia moxdes, magaliTad, pikur momentebSi qselur calkeul, 
SedarebiT naklebad datvirTul segmentebs Soris gadasacemi Warbi 
paketebis swrafi da efeqturi gadanawilebiT. es problema gansakuTrebiT 
mZafrdeba mravalri-cxovani momxmareblebis mqone didi zomis 
kompiuteruli qselis muSaobisas, romelic, rogorc zemoT vaxseneT, 
xasiaTdeba, agreTve, satranzito-sakomutacio kvanZebis Zalze didi 
simravliT, gansakuTrebiT paketebis gadaadgilebisas didi geografiuli 
manZilebiT daSorebuli hostis kompiuterebs Soris. aseT dros kvanZebis 
komutator/marSrutizato-rebSi swarmoebs (rogorc zemoT vaxseneT, 
maRali intensiobis da Tanac droSi damaxasiaTebeli araprognozirebadi 
cvalebadobiT, anu pulsaci-ebiT) sainformacio nakadebis urTierT 
gadakveTa. aqedan gamomdinare dRis wesrigSi dgeba SemuSavebuli da 
SemoTavazebuli iqnes gadacemebis iseTi axali meTodebi da efeqturi 
sakomunikacio algoriTmebi, romlebic met-naklebad daaregulireben 
aRniSnul problemebs.  
amrigad, rogorc vxedavT, Zalze saWiroa SemuSavdes qselis pikuri 
datvirTvis droiTi momentebisaTvis sainformacio nakadebis intensiobis 
cvlilebebiT gamowveuli pulsirebuli trafikis regulirebis efeqturi 
meTodebi da am meTodebis ganxorcielebis saSualebebi. aqedan 
gamomdinare warmodgenili sadisertacio naSromis ZiriTadi mizania didi 
raodenobis paketebis, anu kompiuteruli trafikis siWarbis 
maregulirebeli aparaturul-programuli saSualebis _ specanali-
zatoris SemuSaveba da kvleva. am miznis misaRwevad warmodgenil naSro-
mSi gadawyvetilia Semdegi amocanebi:  
_ gaanalizebulia kompiuteruli trafikis gadatvirTvis mizezebi. 
gamokve-Tilia am mizezebis aRkveTis RonisZiebebSi sakomutacio 
sistemebis roli da mniSvneloba. Catarebulia sainformacio nakadebis 
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intensiobis, kavSiris xazebisa da sakomutacio mowyobilobebis 
gamtarunarianobis urTierTdamokidebulebebis analizi; 
_ formulirebulia Warbi paketebis intensiobis cvlilebebiT gamowve-
uli kompiuteruli trafikis pulsaciebis regulirebis problemebi. 
aRniSnulia am problemebis gadawyvetis amJamad arsebuli meTodebisa 
da saSua-lebebis naklovani mxareebi. gamokveTilia qselebis muSaobis 
pikuri droiTi momentebisaTvis trafikis siWarbis marTvis ufro 
efeqturi meTodebisa da saSualebebis saWiroeba naSromSi damuSave-
buli specanalizatoris saxiT. gansazRvrulia am ukanasknelis 
daniSnuleba, saxesxvaobebi da Sesasrulebeli funqciebi; 
_ dasabuTebulia qselis optikur-boWkovani arxebis sakomutacio kvanZe-
bis SemaerTebel interfeisebTan pikis saaTebSi dagrovili Warbi 
paketebis droiTi xangZlivobebis optoeleqtronuli meTodebiT 
gansazRvris da misi gamoyenebis mizanSewoniloba; 
_  damuSavebulia specanalizatoris Semcveli optoeleqtronuli mowyo-
bilobebis struqturuli sqemebi, aRwerilia maTi muSaobis algori-
Tmebi; 
_ qselis muSaobis pikis saaTebSi warmoqmnili Warbi paketebis optima-
lurad ganTavsebis mizniT damuSavebulia sakomutacio kvanZebis 
buferuli mexsierebis integrirebuli sivrcis Seqmnisa da specanali-
zatoris mier misi zonebad dayofis meTodebi; 
_  damuSavebulia Warbi trafikis optimaluri ganawilebis meTodebi; 
_  Catarebulia specanalizatoris algoriTmebis muSaobis eqsperimentu-
li Semowmeba da mocemulia miRebuli Sedegebis Sefaseba. 
sadisertacio naSromis samecniero siaxle. warmodgenili sadoqtoro 
disertaciis samecniero siaxle mdgomareobs imaSi, rom naSromSi 
damuSavebulia pirvelad: 
_ kompiuteruli trafikis siWarbis maregulirebeli aparaturul-progra-
muli saSualebis _ specanalizatoris optoeleqtronuli mowyobilo-
bebi; 
_ kompiuteruli qselis optikur-boWkovani kavSiris xazebSi Warbi signa-
lebis droiTi xangZliobebis gansazRvris optoeleqtronuli meTode-
bi da saSualebebi; 
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_ SemoTavazebuli da gamokvleulia mravalprocesoruli sakomutacio 
kvanZis buferuli mexsierebis integrirebuli sivrcis Seqmnisa da 
Warbi paketebis optimaluri ganTavsebis mizniT am mexsierebis 
zonalur monakveTebad dayofis meTodi; 
_ gamokvleulia Warbi paketebis Sefasebis woniTi koeficientebis 
SemoRebisa da specanalizatoris mier maTi cikluri gamokiTxvis 
meTodebi komutatoris gamosasvlel portebze aseTi paketebis 
prioritetuli gacemisaTvis. 
sadisertacio naSromis praqtikuli Rirebuleba. warmodgenili 
sadoqtoro disertaciis praqtikuli Rirebuleba mdgomareobs imaSi, rom: 
_ damuSavebulia qselis optikur-boWkovan xazebSi optikuri signalebis 
droiTi xangZliobebis gazomvis, maTi urTierTSedarebis, Sekreba-
gamoklebisa da gamravlebis optoeleqtronuli mowyobilobebi 
struqturuli da principialuri sarealizacio sqemebis doneze; 
_ damuSavebulia specanalizatoris muSaobis algoriTmebi, romlebic 
uzrunvelyofen Warbi paketebis maRali intensiobis pirobebSi 
satranzito-sakomutacio kvanZebis gamosasvlel portebze maTi 
optimaluri ganawilebis SesaZleblobebs; 
_ damuSavebuli da eqsperimentulad Semowmebulia trafikis siWarbis 
regulirebis efeqturi algoriTmebi, romlebic uzrunvelyofen satra-
nzito xazebSi maRalsiCqariani komutaciebis ganxorcielebis SesaZle-
blobebs buferul mexsierebaSi Warbi paketebis Seyovnebis naklebi 
droiTi danaxarjebiT. 
publikaciebi. sadisertacio naSromis irgvliv recenzirebad periodul 
samecniero-teqnikur JurnalebSi (maT Soris saerTaSoriso donis) 
gamoqveynebulia 12 samecniero naSromi. 
aprobacia. sadoqtoro sadisertacio naSromSi miRebuli kvlevis 
Sedegebi moxsenebulia 4 saerTaSoriso, 2 respublikur da adgilobriv 
Sigasauniversiteto samecniero-teqnikur konferenciebze:  
_ IV International Conference on OPTOELECTRONIC INFORMATION TECHNOLOGIES  
ODS – 2008, Ukraine, Vinnisia, VNTU September 30 – Oqtober 2, 2008; 
_   V International Conference on Optoelectronic Information Technologies “PHOTONICS – 
ODS 2010”, Ukraine, Vinnisia, VNTU  September 28-30, 2010; 
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_ saerTaSoriso samecniero konferenciaze “informaciuli teqnologiebi 
- 2008”, Tbilisi, saqarTvelo, 27-28 ivnisi, 2008; 
_ saerTaSoriso samecniero konferenciaze “sainformacio da kompiuteru-
li teqnologiebi, marTva, modelireba”, saqarTvelo, Tbilisi, 1-4 
noemberi, 2010; 
_ saqarTvelos teqnikuri universitetis 76 da 77 Ria samecniero 
teqnikur konferenciaze, Tbilisi, 2008 – 2009 ww. 
naSromis struqtura. sadoqtoro sadisertacio naSromi instruqciis 
Sesabamisad Seicavs kompiuterze Sesrulebul A4 formatis (297x210mm) 
nabeWd 153 gverds. igi Sedgeba Sesavlis, 6 Tavis, daskvnebisa da 84 
dasaxelebis (maT Soris 12 dasaxelebis avtoris monawileobiT) gamoyene-
buli literaturis siisagan. 
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ნამუშევრის შინაარსი 
 
SesavalSi daxasiaTebulia kvlevis ZiriTadi sfero, zogadi 
formiT mocemulia naSromSi Catarebuli kvlevis problematika, 
formulirebulia sakvlevi amocanebis mizani, maTi specifika da aqtua-
luroba, aRniSnulia samecniero siaxleebi da praqtikuli Rirebuleba.  
pirvel TavSi gaanalizebulia kompiuteruli qselis optikur – 
boWkovan arxebSi qselis pikuri datvirTvebisas warmoqmnili Warbi 
klient – serveruli paketebis gadacema – miRebis procesebis marTvis 
problemebi. aRniSnulia sakomutacio mowyobilobebis muSaobaSi 
gadatvirTuli reJimebis warmoqmnis mizezebi da Tanmdebi problemebis 
gavlena didi simravlis paketebis koreqtul gadacemebze. aRniSnulia 
optikur – boWkovani kavSiris xazebSi Warbi paketebis kontrolisa da 
maTi gadacemebis dReisaTvis arsebuli meTodebis naklovani mxareebi. 
xazgasmulia am naklovani mxareebis aRmosafxvrelad trafikis siWarbis 
maregulirebeli specanalizatoris SemuSavebis mniSvneloba Tanamedrove 
kompiuteruli qseluri sistemebis muSaobis efeqturobis gasazrdelad. 
aRniSnul sakiTxTan dakavSirebiT amave Tavis bolo paragrafSi 
mocemulia amgvari analizatoris Sesaqmnelad saWiro konkretuli 
amocanebis CamonaTvali. 
magaliTis saxiT ganxilulia qselis daSorebul hostebs Soris 
kavSiris salturi (magistraluri) struqturis martivi fragmenti 
 
 
nax.1.3.1. sakomutacio kvanZebis ganlageba kompiuterul qselSi 
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igi Sedgeba erTmaneTTan R1, R2, R3 … Rn  repiterebiT dakavSirebuli  R 
segmentebisagan, TiTeul segmentze ganlagebuli 3  Ai, Bi, Ci sakomutacio 
kvanZiT.  
am naxazze A1, A2, A3,...,An da C1, C2, C3, ..., Cn _ warmoadgenen qselis 
segmentebis hostis kvanZebs, xolo B1, B2, B3, ..., Bn _ qselis Sualedur 
(satranzito) sakomutacio kvanZebs.  
naSromSi gamoyvanilia paketebis Cabarebis droiTi xangZliobebis 
gamosaTvleli analizuri gamosaxuleba  
       


 
 maxkmin
N
1i
K
N
N VN
1
V
1LT
K Cab
, 
sadac N-qselis struqturaSi Semavali satranzito arxebis 
raodenobaa A1  punqtidan Cn punqtamde marSrutis gzaze. 
meore TavSi mocemulia kompiuteruli qselis analizatorebis 
mokle mimoxilva. formulirebulia optoeleqtronuli specanalizatoris 
SemuSavebis idea da misi ganxorcielebis SesaZleblobebi swrafqmed 
optoeleqtronul meTodebze da sarealizacio aparaturul saSuale-
bebze. aRniSnuli Tavis dasawyisSi mocemulia kompiuteruli qselis 
analizatoris ganmarteba, misi daniSnuleba, saxesxvaobebi da Sesasrule-
beli funqciebis mimoxilva. amave TavSi mocemulia qselis optikur – 
boWkovan arxebSi Warbi klient – serveruli paketebis droiTi 
xangZliobebis operatiuli gansazRvris meTodis SemuSavebisa da misi 
gamoyenebis mizanSewoniloba. daxasiaTebulia kompiuteruli qselis 
specanalizatoris Semadgenloba. ZiriTadi kvanZebis daniSnuleba. Mocemu-
lia maTi efeqturi realizaciis SesaZleblobebi optoeleqtronuli 
meTodebisa da teqnikuri mowyobilobebis gamoyenebiT.  
mesame Tavi ZiriTadad daTmobili aqvs swrafqmedi analizatoris 
Semadgeneli optoeleqtronuli mowyobilobebis SemuSavebisaTvis saWiro 
sakiTxebis gamokvlevas, kerZod, SemuSavebulia kompiuteruli qselis 
optikur – boWkovani kavSiris xazebSi optikuri signalebis droiTi 
xangZliobebis gazomvis meTodebi optoeleqtronuli saSualebebis 
gamoyenebiT. SemuSavebulia optikuri signalebis Sekrebis meTodebisa da 
maTi sarealizacio optoeleqtronuli amjamavi specanalizatorSi Warbi 
paketebis jamuri droiTi xangZliobebis gamomTvleli mowyobilobi-
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saTvis.  SemuSavebulia analizatoris SemadgenlobaSi Semavali samravli 
mowyobilobis struqturuli sqema, romelSic gamoyenebulia optoele-
qtronuli aTobiTi registruli modulebi.  
nax.3.1.1-ze naCvenebia optoeleqtronuli modulis erT-erTi varianti. 
 
 
nax.3.1.1. analizatoris aparaturis mravalfunqcionaluri 
optoeleqtronuli moduli 
 
nax3.1.1-ze gamosaxuli moduli realizebulia arakoherentuli 
optikuri signalebis gardaqmna-Senaxva – indikaciis principebze 
(romlebic moZraoben optikur-boWkovan xazebSi), dafuZvnebuli 
regeneraciul reJimSi momuSave optronebis erTobliobaze. aRniSnuli 
optronebi (OP1, OP2, ..., OP9) gaerTianebulia mfoem-is saxiT, romelic 
operirebs optikuri signalebis droiT xangZliobebze maTi dafiqsirebis 
mizniT aTobiT Tvlis sistemaSi. igi Sedgeba 9 optronisagan (aTobiT 
cifrs “0”-s igi asaxavs rodesac modulSi Semavali yvela optroni 
araagznebulia, e.i. nulovan mdgomareo-baSia), e.i. “0”-is mdgomareobaSia, 
Tu vixmarT “trigerebisaTvis” damaxasiaTebel terminebs, xolo agznebul 
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mdgomareobaSi ki es optroni asaxavs “1”-s. Sesasvlelze optikuri 
signalis arsebuli droiTi xangZlioba qvantirdeba aseTi saxis 
optronebiT, romlebic awarmoebs optikuri signalebis gardaqmnas 
diskretul formaSi. aseTi saxis optoeleqtronuli moduli warmoadgens 
signalebis droiTi xangZlivobebis diskretuli formiT gardamqmnel 
(imav droulad am xangZliobebis gamzom) funqcionalur kvanZs. igi 
warmoadgens sabazo elements optikuri signalebis droiTi 
xangZlivobebis Semkrebi, gamomklebi, samravli da a.S. optoeleqtronuli 
mowyobilobebisaTvis, romelTa agebis struqturuli saxesxvaobebi 
SemuSavebulia aRniSnul disertaciaSi. 
mravalfunqcionaluri optoeleqtronuli modulebis gamoyenebiT 
aRniSnul paragrafSi SevimuSaoT damgrovebeli amjamavis erT-erTi  
varianti, romlebic moaxdenen (saWiroebis SemTxvevaSi) Warbi paketebis 
droiTi xangZliobebis mimdevrobiT (nax. 3.2.1 varianti) an  paralelur 
Sekrebas.  
 
 
nax.3.2.1. optikuri signalebis droiTi xangZliobebis mimdevrobiTi  
amjamavi 
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aRniSnul amjamavze Sesasvleli signalis droiTi xangZlioba 
miewodeba pirveli modulis Sesasvlelze. es xangZlioba fiqsirdeba 
modulSi Semavali 1-9 optronebiT. pirveli modulis Sevsebis dros 
gadatanis wredis daxmarebiT droiT xangZliobebs afiqsirebs meore 
moduli da a.S. 
meoTxe TavSi SemuSavebulia Warbi klient-serveruli paketebis 
deitagramebis matarebeli optikuri signalebis droiTi xangZliobebis 
urTierTSedarebis meTodebi da saSualebebi aTobiT Tvlis sistemaSi 
momuSave optoeleqtronuli registruli modulbis gamoyenebiT. SemuSave-
bulia agreTve qselis gadatvirTvisas mis satranzito-sakomutacio 
kvanZebSi dagrovili paketebis Seyovnebis jamuri xangZliobebis efeqturi 
gansazRvris meTodi, aseve specanalizatoris daxmarebiT Warbi paketebis 
komutatoris mexsierebis buferSi ganTavsebisa da kvanZis gamosasvlel 
portebze gacemis efeqturi sarealizacio RonisZiebebi maTi droiTi 
xangZliobebis parametrebis gaTvaliswinebiT. 
nax.4.1.5-ze naCvenebia paketebis droiTi xangZliobebis Semadarebeli 
mowyobiloba, agebuli mravalfunqcionalur optoeleqtronul module-
bze (mfoem), muSaobs Semdegi struqturuli sqemis mixedviT. 
 
 
nax. 4.1.5. paketebis droiTi xangZliobebis Semadarebeli mowyobilobis 
struqturuli sqema  
 
igi Sedgeba ori mfoem – isagan sadac Caiwereba paketebis erTmaneTTan 
Sesadarebeli droiTi xangZliobebi; otsg – optikuri taqturi 
signalebis generatori, romelic awarmoebs mfoem – ebSi Semavali 
erTsaxela Tanrigebis Sedarebis sinqronizacias, mfoem1–Si da mfoem2–Si 
Semavali Tanrigebis Sedarebis, sidideebs Soris ar damTxvevis logikuri 
sqema als, romelic muSaobs WeSmaritobis cxr. 4.1.3-is mixedviT da 
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mfoem3 –gan, romelic afiqsirebs paketebis droiTi xangZliobebs Soris 
sxvaobas (masSi “aRigzneba” imdeni raodenobis optronebi, ra 
raodenobiTac gansxvavdebian erTmaneTisagan Sesadarebeli sidideebi). 
zemoTxsenebulis garda analizatorma unda SeZlos gansazRvros  
mfoem1 da mfoem2–Si Caweril ricxvebs Soris romelia meti an naklebi 
da ra raodenobiT. amisaTvis nax.4.1.5-ze mocemul struqturaSi unda 
movaxdinoT umniSvnelo cvlileba, kerZod mfoem3–Si SevitanoT niSnis 
Tanrigic _ nT, aseve damatebiTi logikuri sqema _ sidideebs Soris 
damTxvevis sqema _ dls. struqturuli sqemis aRniSnuli saxecvlileba 
naCvenebia nax.4.1.6-ze.  
 
nax.4.1.6. paketeis droiTi xangZliobebis sxvaobis gamomTvleli 
       mowyobilobis struqturuli sqema 
 
aRniSnuli nax.4.1.6. sqemis mixedviT, Tu ki mfoem3–is niSnis Tanrigi 
nT “agznebulia” (e.i. optroni “ganaTebulia”), maSin es miuTiTebs imaze, 
rom mfoem1–Si Cawerili ricxvi (pirveli paketis droiTi xangZlioba) 
naklebia mfoem2–Si Caweril ricxvze (meore paketis droiT 
xangZliobaze). 
analizatorSi droiTi xangZliobebis Semadarebeli mowyobilobis 
zemoTganxiluli sqemebis garda, SesaZlebelia sqemuri gadawyvetebis 
sxva variantebic. 
specanalizatoris daxmarebiT jamuri xangZliobebis gamomTvlel 
mowyobilobaSi gamoiyeneba optronebze agebuli registrebi wina, me-3 
TavSi ganxiluli moqmedebebis (rogoricaa Warbi paketebis droiTi 
xangZliobebis gazomva, maTi erTmaneTTan Sedareba ($4.1) da umciresi 
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xangZliobis paketis gamoyofa Sesakrebebis simravlidan, gamravleba, 
gamokleba, dagroveba (amjamavSi) da a.S) sarealizaciod. 
aRiSnuli mowyobiloba (nax.4.2.1) gamoirCeva imiT, rom paketebis 
droiTi xangZliobebis amsaxveli sidideebi SeiZleba mocemuli iqnes 
uwyveti an diskretuli formebiT (droiTi xangZliobis cifrul 
(diskretul) formaSi gardaqmnas anxorcielebs warmodgenili naSromis 
wina me-3 Tavis $3.2 da $3.2-Si ganxiluli optoeleqtronuli mowyobilo-
bebi). 
AaseTi analizatoris operaciuli sistemis aparaturuli nawili 
Seicavs optoeleqtronul blokebs RS1,  RS2, . . . , RSn, sadac registrebis 
optronebiT fiqsirdeba Warbi paketebis yvela parametric, romlebsac 
gaaCniaT drois xangZliobis sxvadasxva mniSvnelobebi. Warbi paketebis 
sawyisi simravlis droiTi xangZliobebis sidideebi aisaxeba RS1 blokis 
optoeleqtronul registrebze. aRvniSnoT isini Sesabamisad RS11,  RS12, . . . , 
RS1n, registrebad. paragraf $4.1-Si SemuSavebuli Sedarebis meTodiT 
analizatoris optoeleqtronuli procesoris mier SeirCeva paketi, 
romelsac gaaCnia yvelaze mokle xangZlioba. samravl mowyobilobaSi 
($3.3) es mniSvneloba, e.i. umciresi xangZliobis mniSvneloba, mravldeba 
komutatoris Sesasvlel interfeisze dagrovili paketebis saerTo 
raodenobaze, romlebic Sedian simravleSi (da igi dafiqsirebulia RS1 
blokSi). miRebuli namravlis mniSvneloba pirveli Sesakrebis saxiT 
miewodeba am analizatoris droiTi xangZliobebis damgrovebel (Semkreb) 
optoeleqtronul amjamavs ($3.2). am procedurebiT mTavrdeba iteraciis 
pirveli cikli.  
procedurebis meore ciklis sawarmoeblad formirdeba RS2 blokis 
Semcveloba. am miznisaTvis is paketebi, romlebsac gaaCniaT umciresi 
xangZlioba, “CamoeWreba” RS1 blokis paketebis simravles, e.i. faqtiurad 
swarmoebs xangZliobebis gamoklebis operacia (grafikulad isini 
“CamoiWrebian” ise, rogorc es naCvenebia nax.4.2.2-ze naCveneb magaliTze). 
“CamoWris” Semdeg darCenili paketebis droiTi xangZliobebi RS1 
blokidan gadaiwereba RS2 blokSi, e.i. formirdeba paketebis axali 
simravle. am paketebis xangZliobebi fiqsirdeba am blokSi Semavali 
optoeleqtro-nuli RS21,  RS22, . . . , RS2n,  registrebiT. bunebrivia, “CamoWris” 
Sedegad (faqtiurad xangZliobebis gamoklebis Sedegad), paketebis 
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raodenoba, romlebic imyofebodnen pirvel RS1 blokSi, Semcirdeba. 
Sedegad RS2 blokSi darCeba carieli adgilebi (nax.4.2.2-ze isini 
naCvenebia 0-ebiT). Semdeg, iteraciis meore ciklSi yvela zemoTxsenebuli 
procedurebi meordeba, e.i. paketebis axali simravlidan meore RS2 
blokSi analizatoris procesoris mier kvlav SeirCeva iseTi Warbi 
paketi (paketebi), romelsac am axal simravleSi gaaCnia yvelaze mokle 
zoma, anu arsebulTagan yvelaze umciresi droiTi xangZlivoba. es 
mniSvneloba mravldeba RS2 blokSi arsebuli paketebis saerTo 
raodenobaze da miRebuli namravli meore Sesakrebis saxiT daemateba 
damgroebel amjamavSi myof ricxvs da a.S. msgavsi iteraciebi, ufro 
zustad Semdgomi iteraciebis procedurebi (zemoT es procedurebi 
naxsenebi iyo rogorc moqmedebebi) grZeldeba manmade, sanam ar 
dafiqsirdeba bolo Warbi paketi (RSn blokSi), romlis xangZliobis 
aRmniSvneli sidide mravldeba RSn blokSi darCenili paketebis 
raodenobaze, e.i. mravldeba (simbolurad) 1-ze da bolo Sesakrebis saxiT 
daemateba gasaanalizebeli paketebis droiTi xangZliobebis 
damgrovebelSi arsebul bolo jams. miRebuli sidide (e.i. saboloo jami) 
am damgrovebeli amjamavis gamosasvlelze uCvenebs yvela im Warbi 
paketebis jamur xangZliobas, romlebic ki dagrovili iyo satranzito-
sakomutacio kvanZis Sesasvlel interfeisze da am mniSvnelobis 
(sididis) gaTvaliswinebiT qseluri analizatori awarmoebs Warbi 
trafikis marTvis (e.i. Warbi paketebis komutatoris buferul 
mexsierebaSi ganTavsebisa da maTi gadacemebis marTvis Semdeg 
operaciebs). pirvel rigSi analizatori gansazRvravs buferuli 
mexsierebis Sesabamis (saWiro) moculobas aseTi paketebis ganTavsebi-
saTvis, romlebic ki dagrovda pikuri drois momentebSi da maTgan 
optimalurad aformirebs (e.i. buferSi moTavsebuli paketebisagan) 
marTvad rigebs komutatoridan maT gasacemad gamosasvlel portebze 
sxvadasxva prioritetuli koeficientebis mxedvelobaSi miRebiT (ix. $5.2). 
aRniSnuli prioritetuli koeficientebis cikluri gamokiTxvis Sedegad 
dgindeba im paketebis rigiToba, romlebic TanamimdevrobiT unda gaicnen 
satranzito kvanZis gamosasvleli interfeisiT gamosasvlel portebTan 
mierTebul optikur-boWkovani arxebiT hostis kompiuterze an sxva 
satranzito kvanZebTan dasakavSireblad.  
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ganxiluli optoeleqtronuli analizatoris muSaobis ilustracia 
naCvenebia nax.4.2.2-ze da cxr.4.2.1-ze. misi muSaoba avxsnaT ufro 
detalurad  
Semdeg konkretul magaliTze [56]. 
 
 
 
nax. 4.2.2 optoeleqtronuli analizatoris muSaobis ilustrireba 
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dauSvaT, rom satranzito komutatoris Semaval portebze drois 
raRac pikur momentSi miewoda (dagrovda) 4 Warbi paketi. TvalsaCinoe-
bisaTvis am magaliTSi SerCeulia mxolod 4 paketi, romlebsac gaaCniaT 
gansxvavebuli zomebi. realur pirobebSi maTi raodenoba SeiZleba iyos 
nebismieri, anu qselis muSaobis pikis saaTebSi SeiZleba dagrovdes 
aTasobiT da ufro meti Warbi paketebi. ganxilul magaliTSi sawyis 
paketebs analizisaTvis gaaCniaT t – xangZlioba (gazomili magaliTad 
mk/wm-Si): Sesabamisad pirvel pakets gaaCnia xangZlioba 8 t, me-2 pakets _ 9 t,  
me-3 pakets _ 15 t,  me-4 pakets _ 10 t. cxr.4.2.1-dan Cans, rom analizatoris 
RS1 blokSi imyofeba 4 paketi sxvadasxva droiTi xangZliobebiT 
zemoTnaCvenebi cifrebiT (e.i. 8, 9, 15, 10 ix. Nax.4.8 a), romelzec 
gamoxatuli TiToeuli kvadrati am SemTxvevaSi aRniSnavs t _ 
xangZliobas. am paketebisaTvis maTi jamuri droiTi xangZliobisaTvis 
gansazRvris SemuSavebuli meTodis Tanaxmad analizatori SeirCevs 
pakets, romelsac gaaCnia yvelaze mcire xangZlioba, e.i. SeirCeva pirveli 
paketi, droiTi xangZliobiT Xmint=8. es sidide (8) analizatoris samravls 
mowyobilobaSi ($3.3) RS1 blokSi myofi paketebis saerTo raodenobaze, e.i. 
4-ze da samravl mowyobilobaSi formirdeba 8x4=32. es mniSvneloba (32) 
pirveli Sesakrebis saxiT Seitaneba damgrovebel amjamavSi, sadac 
fiqsirdeba misi sawyisi Semcveloba 32. Semdeg analizatoris mier RS1 
blokSi myof paketebs “CamoeWreba” Xmint (nax.4.2.2 a) da am proceduris 
Semdeg (rogorc aRvniSneT faqtiurad “CamoWra” _ gamoklebis tolfasi 
proceduraa) RS1 blokSi darCeba 3 paketi (ix. nax.4.2.2 a-ze carieli 
ujredebi), Sesabamisad xangZliobebiT: Xmin=1 (me-2 paketi), Xmin=7  (me-3 
paketi) da Xmin=2  (me-4 paketi). es 3 paketi gadaiwereba RS2 blokis 
registrebze, romelTa optoeleqtronuli RS21,  RS22, . . . , RS2n,   ujredebiT 
(optronebis raodenobiT) fiqsirdeba maTi xangZlioba. amis Semdeg 
realizdeba iteraciis Semdegi (meore) etapi, sadac yvela procedura, 
romlebic ki ganxorcielebuli iqnen pirvel etapze meordeba, e.i. RS2 _ 
Si (ix. nax.4.2.2 b) xelaxla SeirCeva iseTi paketi, romelsac gaaCnia 
droiTi xangZliobis umciresi mniSvneloba Xmin=1. analizatori samravl 
mowyobilobaSi es mniSvneloba mravldeba paketebis saerTo raodenobaze 
(Cvens magaliTSi maTi ricxvi gaxda ukve 3), e.i. 1x3=3. es ricxvi (3) meore 
Sesakrebis saxiT daemateba damgroebel amjamavSi ukve myof ricxvs 32-s. 
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Sedegad masSi miiReba xangZliobebis mimdinare jami 32+3=35t.  Semdeg am 3 
pakets “CamoeWreba” paketi, romelsac gaaCnia Xmin=1 (ix. nax.4.2.2 b), ris 
Semdegac formirdeba axali RS3 blokis Semcveloba, sadac ukve darCeba 
2 Warbi paketi (e.i. me-3 paketi 6 t xangZliobiT da me-4 paketi xangZliobiT 
1 t). amis Semdeg sruldeba iteraciis me-3 cikli, wina ciklebis msgavsi 
Tavisi aucilebeli procedurebiT, e.i. am ori paketidan SeirCeva me-4 
paketi, romlis minimaluri xangZlioba tolia Xmint=1.  samravl 
mowyobilobaSi igi mravldeba RS3 blokSi myofi (darCenili) paketebis 
saerTo raodenobaze, e.i. 1x2=2 da es sidide (e.i. ricxvi 2) me-3 Sekrebis 
saxiT daemateba damgrovebel amjamavSi myof 35 ricxvs, xolo danarCen 
paketebs “CamoeWreba” paketi, romlis xangZliobaa Xmint=1 (ix. nax.4.2.2 g). am 
operaciis Semdeg formirdeba morigi, axali RS4 blokis Semcveloba. 
masSi imyofeba mxolod 1 paketi, e.i. mxolod me-3 paketi, romlis 
xangZliobaa Xmint=5 (vinaidan sawyisi Warbi paketebidan mas hqonda 
xangZliobis yvelaze didi mniSvneloba _ 15t). analizatoris samravl 
mowyobilobaSi formirdeba namravli 5x1=5 da vinaidan RS4 blokSi ukve 
aRar darCa Warbi deitagramebi, es sidide (e.i. ricxvi 5) me-4 Sesakrebis 
saxiT daemateba damgroebel amjamavs, ufro zustad, daemateba masSi ukve 
manamde formirebul jams (e.i. 37+5) da mis gamosasvlelze warmoiqmneba 
yvela im Warbi paketebis jamuri xangZlioba, romlebic ki miwodebuli 
(dagrovili) iqnen kompiuteruli qselis satranzito-sakomutacio kvanZis 
Sesasvlel interfeisze t =32+3+2+5=42, romelic tolia gasaanalizebeli 
im Warbi paketebis droiTi xangZliobebis jamisa, romlebic ki 
moTavsebuli iqnen sawyis RS1 blokSi (Cvens magaliTSi aseTi Warbi 
paketebis raodenoba iyo 4), e.i. igi faqtiurad tolia im Warbi paketebis 
xangZliobebis jamisa, romlebic ki qselis muSaobisas drois pikur 
momentSi gaaCnda maT satranzito-sakomutacio kvanZis interfeisSi 
dagrovebisas: 8+9+15+10=42, e.i. t =32+3+2+5=42, romlis mixedviTac 
analizatoriT ganisazRvreba ramden xans iqnebian Seyovnebuli 
(moTavsebuli) Warbi paketebi buferul mexsierebaSi, sanam isini ar 
damuSavdebian prioritetuli niSnebis mixedviT da ar dalagdebian isini 
gamosasvleli interfeisis portebze gasacemad analizatoris mier 
formirebul rigSi, ris Semdegac rigrigobiT gadaicema es paketebi sxva 
satranzito-sakomutacio kvanZebisaken, an hostis mimRebi kompiuterisaken 
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(qselis mimRebi sadgurisaken). amis Sesabamisad analizatori 
gansazRvravs buferuli mexsierebis ramdeni moculobaa saWiro drois am 
pikuri momentisaTvis am Warbi paketebis droebiT (moklevadiani) 
ganlagebisaTvis.  
mexuTe TavSi SemuSavebulia pikis saaTebSi dagrovili Warbi 
klient-serveruli paketebis sakomutacio kvanZidan qselis arxebSi 
gadacemis regulirebis efeqturi algoriTmebi. kerZod, SemuSavebulia 
kvanZis buferuli mexsierebis gaerTianebuli sivrcis Seqmnisa da 
SemdgomSi misi prioritetul zonebad dayofis meTodi Warbi paketebis 
droebiTi ganTavsebis mizniT. SemoTavazebulia kompiuteruli qselis 
arxebSi gadasacemi Warbi paketebis woniTi koeficientebis SemoRebisa da 
analizatoris mier maTi cikluri gamokiTxvis meTodi. amave Tavis 
dasasruls SemuSavebulia specanalizatoris mier Warbi paketebis 
satranzito kvanZis gamosasvlel portebze gacemis rigiTobis regulire-
bis efeqturi algoriTmebi. 
nax.5.1.1-ze sakomutacio kvanZis procesorebi 1,2,3, . . . n TavianTi 
funqcionirebis Sinaarsis mixedviT warmoadgenen erTgvar filtrebs, 
romlebic sxva saWiro funqciebTan erTad, rogoricaa satranzito 
kvanZSi Semavali paketebis mTlianobis Semowmeba, maTSi arsebuli 
Secdomebis gamovlena (magaliTad, sakontrolo TanamimdevrobaSi), 
marSrutizaciis cxrilebze Tvalyuris devneba da a.S., prioritetebis 
mixedviT (aRniSnuli sakiTxi damuSavebulia momdevno, $5.2 paragrafSi) 
axarisxeben nakadebSi Semaval paketebs da aTavseben maT mexsierebis 
sxvadasxva zonebSi, saidanac paketebis gacema kvanZis gamosasvlel 
portebze swarmoebs garkveuli erTobliobis _ modulebis saxiT. 
TiToeuli moduli Seicavs mexsierebis zonebis calkeul 
monakveTebSi prioritetuli koeficientebis mixedviT formirebul 
rigebs, romelTa cikluri gamokiTxviT (es meTodi damuSavebulia amave 
Tavis $5.3-Si) swarmoebs satranzito-sakomutacio kvanZis gamosasvlel 
portebze Warbi paketebis rigiTobiT gacema. 
analizatoris TiToeuli procesori (nax.5.1.1) 1,2,3, . . . , n  amowmebs 
da aanalizebs Semaval interfeisze Semosul Warb paketebs paralelur 
reJimSi, amasTan prioritetebis ganmsazRvreli algoriTmiT filtravs 
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maT da analizatoris specialuri programiT aTavsebs 1,2,3, . . . , N  _ 
mexsierebis zonebSi. 
 
nax. 5.1.1 sakomutacio multiprocesoruli kvanZi zonalur monakveTebad  
dayofili buferuli mexsierebiT 
 
amave TavSi ganxilulia qselis analizatoris meSveobiT 
satranzito – sakomutacio kvanZebSi Warbi paketebisagan Semdgari 
marTvadi rigebis agebis am axali meTodis arsi, xazi gavusvaT ra misi 
gamoyenebis mniSvnelobas trafikis maRali intensiobiT pulsaciebis 
dros.  
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ama Tu im kategoriis mocemuli klasis wonaSi (koeficientSi) 
igulisxmeba gamtarunarianobis is garkveuli procenti, romelic miecema 
trafikis am klass im sruli gamtarunarianobidan, romelic gaaCnia 
sakomutacio kvanZis gamosasvlel interfeiss, xolo im algoriTms 
romlis mixedviTac analizatoris daxmarebiT qselis administrators 
SeuZlia trafikis (Warbi trafikis) rigebs (ufro konkretulad rigebSi 
Semaval Warb paketebs) gamoeyos woniTi koeficientis esa Tu is 
mniSvneloba, vuwodoT “marTvadi rigis” algoriTmi. Tu SevimuSavebT 
iseT algoriTmebs, romlebic aRniSnul wonebs analizatoris momqmedi 
programiT dauniSnaven avtomaturad qselis administratoris mier 
winaswar SemuSavebuli raRac strategiis mixedviT, maSin aseT 
algoriTmebs SeiZleba vuwodoT wonebis mixedviT maRali intensiobis 
sainformacio nakadebis (Warbi paketebisagan Semdgari nakadebis) 
racionalurad marTvis algoriTmebi.  
analizatoris mier realizebuli Warbi paketebis ganawilebis 
amgvari meTodis dros, trafikis siWarbe SeiZleba daiyos ramodenime 
klasad da Sesabamisi woniTi kategoriiT (woniTi koeficientebiT) 
TiToeuli klasisaTvis Seiqmneba paketebis calke rigi. amasTan, rogorc 
vxvdebiT, TiToeul rigTan dakavSirebuli iqneba ara marto misi 
prioriteti, aramed satranzito – sakomutacio kvanZis gamosasvleli 
interfeisis saerTo gamtarianobidan raTac procentic, romelic Warbi 
paketebis mocemul klass garantirebulad uzrunvelyofs am interfeisis 
(Sesabamisad satranzito – sakomutacio am kvanZis) gadatvirTvis 
SemTxvevaSic ki. 
nax.5.2.1-ze naCvenebia analizatoris daxmarebiT woniTi koeficie-
ntebiT identificirebuli marTvadi rigis erT-erTi sarealizacio 
varianti. 
nax. 5.2.1-ze naCvenebi mniSvnelobebis mixedviT (woniTi koeficie-
ntebis es mniSvnelobebi pirobiTadaa aRebuli magaliTis sademonstra-
ciod) Tu vimsjelebT qselis sakomutacio kvanZis nebismieri gadatvi-
rTvis SemTxvevaSi am rigebs Seesabameba analizatoris mier 
gansazRvruli mexsierebis buferis zomis (mexsierebis moculobis) 
kvanZis gamosasvleli interfeisis Sesabamisad 10%, 6%, 35%, 25%, 10% da 
15% gamtarunarianoba. Warbi trafikis ganawilebis SemoTavazebuli am 
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meTodis mixedviT paketebis rigebis formireba da maTi optimaluri 
momsaxurebis mizani miiRweva am woniTi koeficientebis SemdgomSi 
analizatoris mier cikluri gamokiTxviT, ris Semdegac formirdeba 
gamosasvleli prioritetuli rigi. analizatoris mier woniTi 
koeficientis mniSvnelobis gamoTvla swarmoebs kvanZis Sesasvleli 
trafikis intensiurobis SefardebiT im gamtarunarianobasTan, romelic 
gamoyofili aqvs am mocemul klass misi wonis koeficientiT. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
nax. 5.2.1 analizatoris mier Warbi trafikis prioritetul 
    koeficientebad dayofa gamtarunarianobis miTiTebiT 
 
paketebis rigis xarisxobrivi qceva da Sesabamisad Seyovnebebi 
aRniSnuli SemoTavazebuli meTodis dros TiTqmis igivea, rogorc FIFO–s 
reJimSi muSaobis dros, e.i. rac naklebia datvirTvis koeficienti, miT 
ufro naklebia rigis saSualo sigrZe (igi azrobrivad gaigivebulia 
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Warbi paketebis droiT xangZliobebTan) da miT ufro naklebia 
Seyovnebebi Warbi trafikis gadacemisas.  
amgvarad, Warbi trafikis ganawileba rigebis woniTi koeficientebis 
wriuli (cikluri) gamokiTxvisas (nax. 5.2.2) warmodgenil sadisertacio 
naSromSi SemoTavazebuli es axali meTodi qmnis ufro xelsayrel 
pirobebs yvela saxis Warbi trafikis momsaxurebisaTvis. amasTan erTad  
SemoTavazebuli am axali meTodis upiratesobaa isic, rom analizatoris 
mier rigebis TiToeul klass (kategorias) Sesabamisad daeniSneba 
sxvadasxva zomis (moculobis, sigrZis) mexsierebis buferebi, rac xels 
uwyobs Warbi paketebisagan Semdgari sainformacio nakadebis optimaluri 
ganawilebis operatiulad warmarTvas. aseTi analizatoris daxmarebiT 
qselis administrators am meTodis gamoyeneba aZlevs saSualebas 
racionalurad gamoiyenos Warbi paketebis Sesanaxad (droebiT) 
gamoyofili mexsierebis buferebis zomac. 
 
 
nax. 5.2.2 woniTi koeficientebis wriuli (cikluri) gamokiTxva 
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meeqvse Tavi ZiriTadad daTmobili aqvs naSromSi SemuSavebuli 
specanalizatoris muSaobis algoriTmebis eqsperimentul Semowmebasa da 
miRebuli Sedegebis Sefasebas. amisaTvis SemuSavebulia eqsperimentis 
Catarebis meTodika. mocemulia eqsperimentuli Sedegebis analizi.  
aRniSnul eqsperimentSi specialurad SemuSave-buli meTodis 
mixedviT analizatorma unda gamoiTvalos: 
1. buferuli mexsierebis ra moculobebia saWiro (kerZod, mexsierebis 
ramdeni prioritetuli zonaa saWiro); 
2. Warbi paketebis deitagramebis ra raodenoba SeiZleba ganTavsdes am 
zonebSi; 
3. winaswar gansazRvros buferuli mexsierebis zonebSi Warbi 
paketebis yofnis (e.i. maTi dayovnebis gamosasvlel portebze maT 
gacemamde) droiTi xangZliobebi; 
4. Caataros sakontrolo jamebis Semowmeba TiToeul nakadSi 
Semavali Warbi paketebisaTvis. 
davuSvaT, qselis pikuri datvirTvis momentSi satranzito-
sakomutacio kvanZis Sesasvlel interfeisSi dagrovda Warbi 
paketebisagan Semdgari 5 sainformacio nakadi. eqsperimentis amocanaa 
gansazRvros analizatorma TiToeul nakadSi Semavali Warbi paketebis 
jamuri droiTi xangZliobebi da gamoiTvalos ra raodenobis buferuli 
mexsierebis zonebia saWiro TiToeuli nakadisTvis maTSi Semavali Warbi 
paketebis Semcveli deitagramebis droebiTi ganTavsebisas sakomutacio 
kvanZis datvirTvis pikuri drois amowurvamde.  
1. pirveli Warbi paketebis nakadi Seicavs 10 Warb pakets (TiToeulis 
droiTi xangZliobebia Sesabamisad 11, 5, 10, 8, 7, 13, 15, 3, 9 da 4 mkwm); 
2. meore nakadi Seicavs 7 Warb pakets (analogiurad am nakadisTvis: 8, 
10, 5, 9, 3, 4, 7 mkwm); 
3. mesame nakadi Seicavs 6 Warb pakets (12, 3, 5, 8, 10, 9 mkwm); 
4. meoTxe nakadi Seicavs 11 Warb pakets (15, 13, 10, 7, 9, 10, 10, 5, 7, 10, 11 
mkwm); 
mexuTe nakadi Secavs 12 Warb pakets (20, 15, 18, 9, 13, 17, 7, 9, 10, 13, 14, 15 
mkwm). 
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aRniSnuli monacemebis Setanisas qselur analizatorSi, masSi 
Catarebuli gamoTvlebis Tanamimdevrobebi (e.i. TiToeuli Warbi nakadis 
jamuri xangZliobebisa da buferis zonaluri monakveTebis raodenobis 
Tanamimdevrobebi) paketebis gamanawilebeli kvanZis operaciul mowyobi-
lobebSi warmodgenilia Semdegi listingebiT: 
 
 
listingi 6.1  (Warbi paketebis pirveli nakadisaTvis). 
 
 
 
sakontrolo jamebi: K1=11+5+10+8+7+13+15+3+9+4=85 
                                             K2=30+9+8+14+6+5+4+3+4+2=85 
                                             K1= K2=85 
 
 
 
listingi 6.2. (Warbi paketebis meore nakadisaTvis) 
 
 
sakontrolo jamebi:  K1=8+10+5+9+3+4+7=46 
                                              K2=21+6+5+8+3+2+1=46 
                                              K1= K2=46 
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listingi 6.3 (Warbi paketebis mesame nakadisaTvis) 
 
 
sakontrolo jamebi:  K1=12+3+5+8+10+9=47 
                                               K2=18+10+12+3+2+2=47 
                                               K1= K2=47 
 
 
 
 
listingi 6.4 (Warbi paketebis meoTxe nakadisaTvis) 
 
 
 
sakontrolo jamebi:   K1=15+13+10+7+9+10+10+5+7+10+11=107 
                                                 K2=55+20+16+7+3+4+2=107 
                                                 K1= K2=10 
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listingi 6.5 (Warbi paketebis mexuTe nakadisaTvis) 
 
 
sakontrolo jamebi:  K1=20+15+18+9+13+17+7+9+10+13+14+15=160 
                                               K2=84+22+9+24+6+5+6+2+2=160 
                                               K1= K2=160 
 
warmodgenili naSromSi SemuSavebuli meTodis Tanaxmad sakomuta-
cio kvanZis Semaval interfeisze dagrovili Warbi paketebis droebiT 
gansaTavseblad sakomutacio kvanZis buferul mexsierebaSi analizatori 
gamoTvlebis TiToeul iteraciaze gansazRvravs rogorc paketebis 
siWarbis raodenobriv klebadobasa da maT ricxvs ganawilebis momdevno 
iteraciaSi monawileobis misaRebad, aseve mexsierebis prioritetuli 
zonebis raodenobas  Warbi paketebis ganawilebis dasrulebamde. 
am operaciis msvlelobasa da maT Sedegebs naTlad asaxavs      
naSromSi moyvanili cxrilebi. erT-erTi maTgani naCvenebia cxr.6.1-Si.  
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TiToeuli iteraciis Sedegi aRniSnul cxrilebSi naCvenebia patara 
wrexazebSi Cawerili ricxvebiT. isini Sesakrebebis saxiT miewodebian 
Warbi paketebis analizatoris damgrovebel amjamavs, xolo sakontrolo 
jamebis mniSvnelobebi TiToeuli nakadisaTvis da Warbi paketebis 
gansaTavseblad saWiro buferuli mexsierebis prioritetuli zonebis 
saerTo raodenoba naCvenebia warmodgenili  cxrilebis bolo striqone-
bSi. 
 
 
დასკვნა 
 
warmodgenil naSromSi Catarebuli kvlevis Sedegad miRebulia 
Semdegi ZiriTadi Sedegebi: 
1. gaanalizebulia kompiuteruli qselis optikur-boWkovan sakomunika-
cio arxebSi gadasacemi paketebis trafikSi siWarbis warmoqmnis 
ZiriTadi mizezebi. formulirebulia Warbi paketebis gadacemebis 
regulirebis ZiriTadi problemebi. naCvenebia am problemebis 
optimaluri gadawyvetis gzebi da saSualebebi.  
2. dasabuTebulia optikur-boWkovan xazebSi Warbi paketebis kontro-
lisaTvis optoeleqtronuli analizatoris Seqmnisa da praqtikuli 
gamoyenebis mizanSewoniloba. formulirebulia misi ZiriTadi 
funqciebi maRali intensiobis sainformacio nakadebis gadacemebis 
efeqturi marTvis mizniT. 
3. damuSavebulia kompiuteruli trafikis siWarbis maregulirebeli 
aparaturul-programuli saSualebis _ specanalizatoris Semadge-
neli optoeleqtronuli mowyobilobebi da maTi funqcionirebis 
algoriTmebi. 
4. SemuSavebulia kavSiris optikur-boWkovan arxebSi Warbi paketebis 
droiTi xangZliobebis gazomvisa da maTi urTierTSedarebis 
optoeleqtronuli meTodebi da sarealizacio saSualebebi. SemuSa-
vebuli da eqsperimentulad Semowmebulia qselis gadatvirTvisas 
satranzito-sakomutacio kvanZebSi dagrovili Warbi klientserve-
ruli paketebis Seyovnebis jamuri xangZliobebis gansazRvris 
efeqturi meTodi. 
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5. SemuSavebulia sakomutacio kvanZis buferuli mexsierebis gaerTia-
nebuli sivrcis Seqmnisa da misi prioritetul zonebad dayofis 
meTodi pikis saaTebSi warmoqmnili Warbi paketebis droebiTi 
ganTavsebis miznis. SemuSavebulia aseTi Warbi paketebis woniTi 
koeficientebis SemoRebisa da SemdgomSi maTi cikluri gamokiTxvis 
efeqturi meTodi. 
6. SemuSavebuli da eqsperimentulad Semowmebulia kompiuteruli 
qselis specanalizatoris mier Warbi klient-serveruli paketebis 
satranzito kvanZis gamosasvlel portebze gacemis rigiTobis 
regulirebis algoriTmebi, romlebic adastureben maTi gamoyenebis 
efeqturobas. 
7. naCvenebia optoeleqtronuli analizatoris funqciebis gafarTo-
ebis SesaZleblobebi da misi gamoyenebis perspeqtivebi axali 
Taobis qselur mowyobilobebSi. 
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The basic theoretical and practical results 
 
We can make the following conclusions about the results of dissertation: 
 
1. The analysis of the main reasons of emergence in fiber-optic communication channels of 
a computer network of redundancy of packages of a traffic is given. The main problems 
of regulation are formulated by transfers of superfluous packages. Ways and means of 
optimum solutions of these problems are specified. 
2. Expediency of creation and practical use of the optoelectronic analyzer on fiber-optic 
lines for control by superfluous packages is proved. His main are formulated functions 
for the purpose of effective management of transfers of information packages of high 
intensity. 
3. Making optoelectronic devices and algorithms of functioning of the specialized     
analyzer _ are developed is hardware - a software of regulation of a computer traffic. 
4. Optoelectronic methods and implementers are developed for measurement and 
comparison of temporary dlitelnost of superfluous packages in fiber-optic communication 
channels. It is developed and experimentally checked efficiency of a method of 
determination of total duration of a delay of the saved-up superfluous client-server 
packages in transit - komutatsionnykh knots of the overloaded network. 
5. The method of creation of an obedient pronstranstvo and the subsequent division by its 
priority zones of buffer memory of switching knot for the purpose of temporary 
placement of the superfluous packages which have arisen in peak hours is developed. 
Also effective method of introduction and their further cyclic poll of weight factors of 
such superfluous packages is developed. 
6. Algorithms of regulation by the specialized analyzer of a computer network of sequence 
of delivery on target ports of transit knot of superfluous client-server packages which 
confirm efficiency of their application are developed and experimentally checked. 
7. Possibilities of expansion of functions of the optoelectronic analyzer and prospect of its 
application in network devices of new generation are shown. 
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